The thickness of basement membrane plays an important role in the analysis of various pathologic states. Many works revealed that the thickness of the glomerular basement membrane increased with aging in rats (Andrew and Pruett 1957; Ashworth et al. 1960 ) and also in other animals (Gude and Upton 1962; Osterby et al. 1967; Orci et al. 1970; Like et al. 1972) .
Recently, quantitative estimation of the width of the basement membrane has been performed by electron microscopic investigations. However, different techniques of measurement caused large discrepancy of the results. These differences were considered to be mainly due to experimental conditions, such as fixatives for specimen preparation and morphometric techniques (Shirai et al. 1969; Williamson et al. 1969 Williamson et al. , 1976 . In spite of these difficulties, significant thickening of the capillary basement membrane was found in relation to aging or some kinds of pathologic lesions, especially in the diabetic eye ( membrane thickness was r=0.95, which was significant at over 99 .5% level. On the other hand, the S.D. of the mean thickness of glomerular basement membrane of groups were assimilated by a parabolic curve; Y=0.6X2-21 .9X+208.7, in which Y stands for the mean thickness of glomerular basement membrane of the group in A and X for the age in weeks, as illustrated in Fig . 3 . The individual deviation from the average thickness of basement membrane was expressed by a ratio of the mean S.D. to mean thickness of glomerular basement membrane of the group. As shown in Table 2 , the oldest group had the largest deviation. Frequency distribution curves of each rat and group were plotted in Fig. 4 . As shown in this figure, the infantile rats and young rats showed steep curves, while the curves of the older rats were wide and low. The peaks of the curves gradually shifted to the right with aging. In all the rats except in the oldest group, individual curves were essentially of the same pattern, while the oldest group showed rather large individual differences.
As indicated in Table 3 , the discrepancy in the estimated thickness of basement membrane between our methods according to Osawa et al. (1966) and those of Bloodworth et al. (1969) was obvious and the differences were over 100 A in the analyses of three rats. The calculated sites were smaller in number and the estimated thickness was larger in Bloodworth's methods. 
DISCUSSION
The glomerular basement membrane is composed of three layers named lamina rara interna, lamina densa and lamina rara externa In experimental animals, constant and progressive increases in the thickness of glomerular basement membrane through whole life were reported by Orci et al. (1970) . They observed the changes of basement membrane related to aging in spiny mice and mentioned that the most characteristic figures were nodular and diffuse thickenings of the glomerular basement membrane on the epithelial side of the lamina densa in mice after six months of age. The incidence of nodular thickenings in mice seemed to be far greater than in rats that were observed in this study. The increasing rate of the thickness of glomerular basement membrane was lower in rats than in mice. The exact thickness of the basement membrane with progress of aging, however, was not yet reported. In our measurements, the infantile rats showed a thin basement membrane and after 32 weeks of age, the width of basement membrane became over 2000 A. The rate of increase was very constant as the correlation coefficient indicated. The maximal thickness of glomerular basement membrane in rats 32 weeks of age was about two times that in infantile rats.
The scatter of the thickness of basement membrane in the rats at various ages was expressed by S.D. of average basement membrane width of each rat. Associated with aging, the s.n. also elevated. The result suggested that the difference in the estimates at the sites of measurement became greater with aging. On the other hand, individual difference in basement membrane thickness in each group was large in the infantile and older groups and small in the group 16 weeks of age. On the morphological basis, the infantile and older rats showed uneven glomerular basement membranes. We considered that the rats in developmental stages showed large differences in the synthesis of basement membrane, which appeared in uneven or mossy figures of the lamina densa.
The frequency distribution curves at various ages also indicated that with increasing age the difference of thickness from site to site for measurement became greater. The curves seen in the older rats were similar to those in diabetic kidneys as described by Osterby and Lundbaek (1970) .
With regard to the changes of capillary basement membrane in diabetic state, Bloodworth et al. (1970) investigated many organs of diabetic dogs and rats by statistical analyses on electron micrographs. They demonstrated that there was a constant age-related increase in the thickness of renal and retinal capillary basement membrane, although no relationship with age was found in the capillaries of fat tissues and muscles. They also showed a significant thickening of glomerular basement membrane of diabetic animals as compared with age-matched controls. From these experimental results, we have always to consider the effects of aging, the organ difference and accuracy of the morphological evaluations. 
